High-level expression of DNA architectural factor HMGA2 and its association with nucleosomes in human embryonic stem cells.
The state of chromatin in human embryonic stem (hES) cells is a key factor determining stem cell identity. The non-histone chromatin-associated factor HMGA2 has been studied mostly in the mouse where its function seems critical for embryonic cell growth and adipocytic cell differentiation. Here we show that HMGA2 is highly expressed in two undifferentiated human embryonic stem cell lines at a level of at least 10(5) copies per individual stem cell. Interestingly, expression is further upregulated by a factor of three at day 7 of embryoid body formation, before it quickly drops to or below the level found in undifferentiated cells. We also show that HMGA2 is stably associated with inter- and metaphase hES cell chromatin, and that up to 12 HMGA2 protomers stably associate in vitro with a single nucleosome core particle of known atomic structure. Our data lend support to the possibility that HMGA2 interacts with nucleosomes in a way that imposes a global effect on the state of ES cell chromatin, which may contribute to the establishment of both ES cell identity and the initiation of specific differentiation programs.